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缩略词 英文全称 中文全称 
BLAST basic local alignment search tool 基本局域联配搜索工具 
bp base pair 碱基对 
BSA albumin from bovine serum 牛血清白蛋白 
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MEGA molecular evolutionary genetics analysis 分子进化分析软件 
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NCBI National Center for Biotechnology Information 美国国立生物信息中心 
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PAGE polyacrylamide gelelectrophoresis 聚丙烯酰胺凝胶电泳 
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PCR polymerase chain reaction 聚合酶链式反应 
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RNA ribonucleic acid 核糖核酸 
RT reverse transcription 反转录 
rpm revolutions per minute 每分钟转速 
rSILICα_MYCPH recombinant silicatein α of M. phillophila 重组叶片山海绵硅蛋白 α 
SDS sodium dodecyl sulfate 十二烷基硫酸钠 
SDS-PAGE SDS- polyacrylamide gelelectrophoresis SDS-聚丙烯酰胺凝胶电泳 

















缩略词 英文全称 中文全称 
TEMED N,N,N',N'-Tetramethylethylenediamine 四甲基乙二胺 
TEOS tetraethyl orthosilicate 四乙氧基硅烷 
























研究对象叶片山海绵(Mycale phyllophila, Hentschel 1911)隶属多孔动物门
(Porifera)、寻常海绵纲(Demospongiae)、繁骨海绵目(Poecilosclerida)、山海绵科
(Mycalidae)、山海绵属(Mycale)，是福建海域常见的海绵种类。为了能够获得有
活性的重组叶片山海绵硅蛋白 α (重组蛋白命名为 rSILICα_MYCPH，基因命名为




对于基因和氨基酸序列的分析结果表明，MPSILCAα 的开放阅读框为 993 bp，
编码 330 个氨基酸残基，其中带有硅蛋白典型的催化三分子和羟基氨基酸簇。推
导的 SILICα_MYCPH 氨基酸序列具有 2 个结构域，分别是 Inhibitor I29 和
Peptidase C1A。序列相似性分析结果显示，其氨基酸序列与同目的寇海绵
Latrunculia oparinae 的硅蛋白 A2 (ACH48000.1)相似度最高、同源性最近，为 77%。 
原核表达实验中，本研究进行了诱导时间、IPTG 终浓度、诱导温度三方面
的优化，最终在温度为 16℃、IPTG 浓度 0.01 mmol/L、诱导时间为 24 h 的条件
下，获得了可溶性蛋白，但浓度较低，最高仅为 17 μg/mL，因此本研究还进行了
包涵体的复性。对表达所得的目的蛋白包涵体在谷胱甘肽氧化还原体系中复性，



















复性的 rSILICα_MYCPH 具有体外催化不定形二氧化硅生成的活性。 
在活性条件探索的实验中，温度对 rSILICα_MYCPH 的活性极显著的影响(p 
<0.01)，其中 25℃时活性最高，15℃活性次之，35℃、45℃活性相对较低，由此
可知 rSILICα_MYCPH 的活性反应在较低温度下进行比较合适。不同的 pH 对
rSILICα_MYCPH 的活性也有着极显著的影响(p <0.01)，其中 pH 5 的弱酸性对反
应有一定程度上的促进作用，中性的 pH 7 条件次之，pH 1、pH3 和 pH 9 都表现






























As the most primary multicellular organisms on earth, sponges possess the most 
novel skeletal elements, siliceous spicules. An enzyme named silicatein, which is 
considered to be a new member of the papain-like cysteine protease subfamily, is 
closely related to the formation of siliceous spicules. Silicatien is distinguished by a 
Ser-Asn-His catalytic triad and characteristic serine cluster, which plays an important 
role in the catalyzation of amorphous silica condensation. The feature of catalyzing 
biosilicification under ambient environment makes silicatein a valuable research object 
in applications of bionics. 
The research model organism is the demosponge Mycale phyllophila, Hentschel 
1911 (Porifera, Demospongiae, Poecilosclerida, Mycalidae), which is a common 
species along Fujian coastal areas. In order to obtain active recombinant silicatein α 
(rSILICα_MYCPH) from M. phyllophila, we cloned the silicatein α gene termed 
MPSILCAα by using RT-PCR, constructed the specific prokaryotic vector by choosing 
the vector pET-32a(+) and the bacterial strain Escherichia coli, and expressed 
rSILICα_MYCPH successfully. However, most of the interest protein were expressed 
in the form of inclusion bodies, so we tried to refold the denatured protein from the 
inclusion bodies. The results suggested that the used refolding method was suitable for 
rSILICα_MYCPH, and we obtained certain amount of active silicatein α. After insuring 
the activity of rSILICα_MYCPH, we studied several conditions in order to find those 
suited the activity assay the most, which was the first activity assay conditions trial on 
silicatein.  
The results of gene and amino sequence analysis indicates that the open reading 
frame of MPSILCAα was 993 bp, which encoded 330 amino acids. The deduced protein 
contained the classic silicatein catalytic triad and serine cluster, as well as two structure 
domains, Inhibitor I29 and Peptidase C1A. Sequence identity analysis showed that the 
amino acid sequence was the most similar and the most homologous to the silicatein 
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